SUMMARY Motilin, pancreatic polypeptide and gastrin blood concentrations in response to drinking water have been studied in 40 patients with functional bowel disease and compared with results in two groups of healthy control subjects. Patients with slow transit constipation and idiopathic megacolon showed impaired motilin release. Pancreatic polypeptide release was reduced in patients with slow transit constipation, but increased in those with functional diarrhoea. Gastrin release was impaired in all groups complaining of chronic constipation. Circulating motilin, pancreatic polypeptide and gastrin concentrations appear to bear some relationship to intestinal transit time in patients with functional bowel disorders.
The functional bowel disorders present a confusing clinical picture to the gastroenterologist. It has been suggested that abnormal concentrations of gut regulatory peptides, or an abnormal response to physiological levels may be responsible for some of the motility disturbances in these patients. ' Because different nutrients have a varied effect on peptide release, we have used an oral water load as a simple and reproducible stimulus. This stimulus has been shown in normal subjects to result in a significant rise in circulating motilin levels, as well as an increase in the concentrations of pancreatic polypeptide and gastrin.2 The main purpose of the present study was to examine release of these peptides in patients complaining of constipation and diarrhoea.
Patients with functional bowel disease present with many different symptoms which tend to fluctuate from day to day so that a study on one day may not be representative. In this study, we have attempted to define groups of patients with a consistent pattern of symptoms, so as to maximise any difference between the groups. It is possible to define a subgroup who present with chronic diarrhoea. Those patients who present with a complaint of chronic constipation can be divided into three subgroups. One group have a prolonged gut transit time but a normal barium enema (idiopathic slow transit constipation), another group have an enlarged colon (idiopathic megacolon) and there are some with a normal transit rate and normal barium enema. In the latter subgroup, abdominal pain is usually a major feature and the symptom pattern is included within the wide group of patients with the painful irritable bowel syndrome. The aetiology of all these disorders is unknown.
Methods

SELECTION OF PATIENTS AND CONTROL SUBJECTS
Four groups of patients and two groups of control subjects were studied. All gave informed consent after the nature and purpose of the investigations had been explained.
Slow transit constipation (12) This group comprised 12 women with severe constipation. They had been symptomatic for an average of 14 years before the study. All All drugs were stopped 24 hours before the test. The stimulus to release of gut hormones was 10 ml/kg of tap water drunk within 5 minutes after a 12 hour fast. Blood samples were taken at -10, 0, +10, +20, +40, and +60 minutes from ingestion of water and placed in heparinised tubes containing 400 KI units/ml of aprotinin. After separation, the plasma was stored at -20°C until assay. Hormone radioimmunoassays were carried out by methods previously described using antisera raised to synthetic human gastrin 1, natural human pancreatic polypeptide and natural porcine motilin.5 The gastrin assay sees both sulphated and non-sulphated forms of G-17 and G-34 and shows less than 2% ci-oss reaction with CCK-8 and CCK-33. Motilin and pancreatic polypeptide antisera exhibit no cross reaction to other known regulatory peptides. The assays could detect the following plasma changes with 95% confidence: gastrin 1 pmol/l, pancreatic polypeptide 4 pmol/l, and motilin 3 pmol/l.
Statistical significance was assessed by use of the Student's t test, or the Wilcoxon's test. The integrated incremental response was calculated as the area under the curve to give an approximation of the total release of each hormone over the hour, less the mean basal value. The total integrated response was calculated in the same way to express the total release of each hormone over the hour. The total integrated response was felt to be a more appropriate measure of hormone release between groups where the fasting concentrations were widely different.
Results
Basal (fasting) concentrations, peak rise after the water load, the integrated incremental response (IIR) and total integrated response (TIR) of motilin, pancreatic polypeptide and gastrin over one hour are shown in Tables 1-3 (c) Gastrin Basal concentrations of gastrin tended to be reduced compared with controls. After drinking, there was a significant reduction in the peak rise (p<005) and in the total integrated response (p<0-02).
FUNCTIONAL DIARRHOEA (a) Motilin Fasting concentrations of motilin were raised (p<005). The subsequent rise after drinking was changes, but when divided into subgroups, based on the predominant symptoms of pain, diarrhoea or constipation, some changes were found in the release of gastric inhibitory polypeptide and neurotensin. They concluded that as these abnormalities were minor, it was unlikely that the fasting or postprandial response of gut hormones were of any significance in the pathophysiology of the irritable bowel syndrome. In the present study, we have chosen groups of patients with a consistent pattern of symptoms and have used a different stimulus. An attempt has also been made to define subgroups of patients complaining of chronic constipation using objective tests. factors which may be important in patients with chronic diarrhoea. The total integrated response of pancreatic polypeptide was significantly reduced in patients with slow transit constipation and increased in those with chronic diarrhoea. The impaired release in patients with constipation is a new finding and its significance is not clear. No studies have yet been done to investigate the possible relationship between pancreatic polypeptide release and colonic motility in man. Studies in dogs, however, have shown that very high doses of bovine polypeptide given intravenously may lead to defaecation and slow intravenous infusion resulted in an increase followed by a decrease in the motility of the whole gut. '6 In the previous study, pancreatic polypeptide concentrations were higher at rest in patients with the irritable bowel syndrome6 and our study confirms this finding in those who complain of chronic diarrhoea.
120-
Gastrin release was impaired in all groups with constipation, including those who complained principally of abdominal pain and whose total intestinal transit time was normal. It is of interest that concentrations of a hormone principally released from the stomach should be abnormal in patients with what was thought to be primarily a colonic problem. Some of the motor activity of the colon correlates with the rise in gastrin concentrations after a meal and it has been suggested that gastrin plays a part in the so called gastrocolic response. 17 It has also been suggested that an abnormal response to circulating gastrin concentrations may be responsible for the symptom of abdominal pain in some patients with the irritable bowel syndrome.' The present studies show that concentrations are low in patients who complain principally of pain and constipation and it is unlikely, therefore, that circulating gastrin plays a part in the production of their symptoms.
The complexity of the functional bowel disorders make it likely that there are many factors involved in the production of these patients' symptoms. There is no obvious explanation for the impairment of gastrin, motilin, and pancreatic polypeptide release in patients with slow transit constipation. The concentrations may be affected by another humoral agent which has not been examined (or discovered). It is possible that peptide containing cells in the gut wall are damaged by chronic laxative use. Damage to the intramural ganglion cells is known to occur after prolonged use of anthraquinone-type laxatives.' Another possible explanation is that circulating peptides are depressed as a secondary phenomenon in response to abnormal gut motor activity of unknown cause. It may be relevant that a recent study has shown that gastrin secretion in man can be inhibited by colonic infusion of glucose, mannitol, and saline. 19 The mechanism of such inhibition may be humoral or neural and somatostatin and enteroglucagon are candidate peptides.
Our results suggest that division of patients with functional bowel disease into different categories may lead to a better understanding of the pathophysiology of these disorders. In particular, patients with slow transit constipation or diarrhoea appear to have a different hormone response from those with the irritable bowel syndrome who have normal whole gut transit time. It is unlikely that abnormal circulating concentrations of known gut hormones play an important part in the production of symptoms in patients with the irritable bowel syndrome whose transit time is normal and who complain principally of severe abdominal pain. 
